Glassy dynamics and enzymatic activity of lysozyme.
There has been much interest in the analogies between dynamic processes in proteins and in other complex systems such as viscous liquids and glasses. We have investigated the dynamics of protons along chains of hydrogen-bonded water molecules adsorbed on the surface of the globular protein lysozyme. The hydration dependence of the dielectric relaxation time is fitted by a modified Vogel-Fulcher-Tamman equation, in which the variable temperature has been replaced with hydration. We find that the relaxation time diverges at a singular hydration that coincides with the critical water content required to trigger lysozyme enzymatic activity. This surprising correlation suggests a direct coupling between protein function and glasslike behavior, with possible implications for the turnover number of the enzyme.